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Abstract--Simple elements and basic operations are used to create increasingly complex geometrical 
systems. Before the procedure and the vast number of variations would get out of hand, however, the 
artist's intuition and bias step in to establish a uniquely artistic visual experience. 
Art has always been either directly or indirectly related to nature. Nature has provided inspiration 
for different possibilities of representation either by its extremely rich realm of sight or by the 
specialities of its structure and the problems of different depth and complexity of its visual and 
spacial ogic. Sometimes both together played an important role. 
In this present paper an attempt is made for a simultaneous observation of nature's con- 
structional logic together with a set of visual operations which may look very simple but can hold 
a great number of possibilities as regards its visual appearence. 
Starting from the phenomena ofnature a lot of examples show that the circular form is directly 
or indirectly decisively determinant regarding either the arrangement of different forms or the logic 
of movement of their function. 
As a matter of fact it is almost obvious that the circle form preconditions its counter form, the 
square. These two forms as counter complementary p ir forms hold such profound meanings and 
correlations that can serve as a common basis for endless phenomena and matter. 
I think it can be rightfully declared that all the form-creating and modelling processes inferrible 
from the "circle-square"--a concentrated form---can refer back to those phenomena and objects 
that are somehow related to them. Thus, a seemingly abstract constructive procedure can include 
all the moments of a nature-principled concept, even more it can be directly related to the realm 
of sight under some circumstances. 
The present paper cannot of course aim to present the whole treasury of the above mentioned 
relationships. It can only undertake to flash a visual mentality through a logically followed visual 
sets of operations based on natural experience and observation. This is done from two points of 
view; the ramifying openness of the shape formation (originating from the same root) on the one 
hand, and the varied possibilities of the receptive "ego", on the other. 
I hope there is no contradiction between the following set of figures and the contemporary 
scientific results, so it can cast a light on some possible connections of the scientific oncept and 
the artistic reative work. It can also reveal the crucial points in pedagogy that include the practical 
possibilities of an integrated education. 
The circle that possesses infinite-fold rotational symmetry and the same number of symmetry 
planes preconditions the square, which in turn has a four-fold rotational symmetry and four 
symmetry planes. 
The square form also preconditions the circle form. Nevertheless the two forms together have 
only a four-fold rotational symmetry and four symmetry planes (Fig. 1). 
Fig. 1 
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Fig. 2 
Some proportions of the circle and square forms are shown in Fig. 2. The square is a more 
adequate form of enframing. Furthermore the circle form, enclosed in a square, is considered to 
be a basic element, a pair form holding contradictory characteristics. 
If the concentric circles that are enclosed in a square are complemented with the characteristic 
lines of the quadrangle, the division over the median line arises automatically. The result of this 
division is a "quarter-cycle" that has got only one-fold rotational symmetry and one symmetry 
plane (Fig. 3). In this case the elemental ngle is 360 °, and a complete rotation leads to congruency. 
The larger the number of symmetric elements of a form the less it is adequate to originate 
different new visual effects by multiplication. The circle together with the square is such a form. 
In a line diagram variant for example it has only one possibility (Fig. 4). 
Arising from its single symmetry element, the "quarter-cycle" form makes possible a great 
number of variations of arrangements (Fig. 5). 
If the components of this element (quarter-cycle) are put in a combination frame and each 
component is referred to all the others, a derived set of elements, is obtained, containing all the 
mirror counterparts of the asymmetric elements as well (Fig. 6). 
Bilaterally symmetrical e ements are shown in Fig. 7. Asymmetric elements and their mirror 
counterparts appear in Fig. 8. The result is 4 x 14 = 56 mirror analogous elements. 
A set of 63 elements i  obtained by adding the six symmetric elements and the "original", 
bilaterally symmetrical "quarter-cycle" lement to the previous ones. 
The components in line drawing can be, of course, filled in or coloured in different ways. This 
results in further variations. An example of this is the next element chosen at random showing the 
different possibilities of filling in Fig. 9. 
The number of variants is 24 if the element is filled in with four colours, this time white, black, 
blue and red. A further six variations can be obtained if filled in by three tints (Fig. 10). 
Filling in with two tones means that some divisions remain blank. This is valid, in fact, within 
the same family of elements only for certain components. Thus five further variations can be 
obtained as shown in Fig. 11. 
Fig. 3 Fig. 4 
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Fig. 5 Fig. 6 
Fig. 7 
CAMWA 17/4-6--DD 
Fig. 8 
934 F. LA~rros 
Fig. 9 
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Fig. 10 Fig. 11 
This example illustrates the great number of possibilities of forming new visual effects or designs, 
even within a single family of elements either by mere repetition of components or by the 
multiplication of the components and their different ways of filling in. 
If different symmetry components have a definite role in combining the elements, they also 
remain an important factor in systematical rrangements of different elements. Thus we could hold 
possession of possibilities that inspired a succession of operations of different character and 
complexity. These operations, regarding their visual programmes, multifold notional and compo- 
sitional meanings, specifically belong to the field of art. Besides, at the same time, they reveal such 
exact and subjective creative possibilities as well, that provide creative tasks organically derived 
from each other, taking the given circumstances into consideration on the long run. 
From among the alternatives of operations those that refer to the different connections among 
the elements and patterns are chosen. The connections mainly result from the rotation of two or 
more superposed layers as compared to each other, and from the different forms and patterns 
derived from this rotation. 
Rotation in this case means that one of the elements or patterns tays still while the other one 
rotates around a well-defined rotation centre in a predetermined direction and degree. 
Examples 
See Figs 12. Leftward rotation round the tip (Fig. 12.1). Rightward rotation round the tip 
(Fig. 12.2). Leftward rotation round the midpoint (Fig. 12.3). Rightward rotation round the 
Fig. 12.1 Fig. 12.2 
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Fig. 12.3 Fig. 12.4 
Fig. 12.5 Fig. 12.6 
midpoint (Fig. 12.4). Leftward as well as rightward rotation round an optional point of the 
quadrangle (Figs 12.5 and 12.6). Each type of rotation and the degree of rotation within one type 
give different results. 
Let's follow the procedure on two, superposed i entical elements and their symmetric pairs, first 
after a 90 ° rightward rotation round the midpoint (Fig. 13). 
Rotation of an identical form pair of element, round the left top point in a degree determined 
by the apex and the median point of the quadrangle (26.5 ° , 45 ° , 63.5 ° ) in Fig. 14. 
The same type of rotation with the symmetric counter element in Fig. 15. 
Fig. 13 
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Fig. 14 Fig. 15 
Some phases of the previous rotation are taken out. First the second phase from the last line 
of Fig. 15. New results of the interaction of the two elements are obtained through the different 
ways of colouring and the resulting possibilities of other operations. (The negatives of the blank 
and filled in parts can be split, for example). This is first followed on a "comprehensive" figure 
then on the phases taken out from it (Fig. 16). 
The same can be done by leaving out the constructional lines in the last phase of the second line 
in Fig. 14, as seen in Fig. 17. 
The result is different if the whole set of superposed patterns, made up of more elements, is
rotated. So it is not a rotation per element. At the same time the possibility of rotation per element 
by 90 ° round the midpoint within a pattern is not excluded. This means that each new superposed 
basic pattern, even in the case of identical components, will be different (Fig. 18). 
i 
Fig. 16 Fig. 17 
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Fig. 18 Fig. 19 
The question becomes omewhat simpler if the superposed patterns are made up of elements of 
equal number, same form and same position, i.e. the patterns are totally identical. So the changes 
in the visual characters, resulting from the set of operations, can be more easily followed (Fig. 19). 
The pattern bearing mark "A" is in basic position, "Al" rotated by 90 °, A2" by 180 °, "A3" by 
270 ° to the right round the midpoint. 
If the above mentioned basic positions are rotated to the left round the left top point of the 
pattern by one unit (one unit of the quadratic division), and the newly rotated pattern is extended 
over the whole surface of stationary pattern a new configuration is obtained. (For the sake of 
better understanding o e element of the rotated element is maintained in each figure), as given in 
Fig. 20. 
Obviously the pattern-character is dependent on the number of the component parts. The result 
is different under the same logic of operation and number of components if the grid has a 2 x 2, 
3 x 3 or 5 x 5 division, as illustrated by Fig. 21. 
Fig. 20.I Fig. 20.2 
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Fig. 20.3 Fig. 20.4 
Fig. 21.1 Fig. 21.2 
Fig. 21.3 Fig. 21.4 
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Fig. 21.5 Fig. 21.6 
Fig. 22 
Further figures try to follow, of course without the claim of completeness, the interaction of a 
4 × 4 grid division pattern pair. The "quarter-cycle" lement (Fig. 3) is drawn in each square in 
the same position. The resulting two identical patterns are superposed and rotated by 180 ° in 
relation to the starting position (Fig. 22). 
In further steps the basic pattern, already rotated by 180 ° round the left top point, is rotated 
again in phases of the quadratic units. Thus together with the basic position and the 90 ° rotation, 
as the last phase the result is nine different patterns of Fig. 23. 
If some elements, specified by means of filling in, are put in this pattern, the differences in 
character derived from the different components and from the rotation can be clearly seen. 
Neglecting the two extreme phases the result is 3 x 7 different form-variation (see Fig. 24.1-7). 
Fig. 23.1 Fig. 23.2 
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Fig. 23.3 
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Fig. 23.4 Fig. 23.5 Fig. 23.6 
Fig. 23.7 Fig. 23.8 
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Fig. 23.9 
The element of the top line (Fig. 24 top). 
The element of the bottom line (Fig. 24 bottom). 
Fig. 24.1 
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Fig. 24.2 Fig. 24.3 Fig. 24.4 
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Fig. 24.5 Fig. 24.6 Fig. 24.7 
942 F. LA~ros 
If  the fifth rotation phase of Fig. 23 is taken out the next two pair patterns (Fig. 25) can be 
obtained by means of filling in the elements. Pattern pair No. l - -A,  A~. Pattern pair No. 2--B, B~. 
The various ways of these pattern connections are shown in Fig. 26 (Fig. 26): 
I f  the tones of the starting and the rotated patterns are different various tonics can be obtained 
even within the same pattern (Fig. 27). 
Fig. 25 
Fig. 26.1. A + AI. Fig. 26.2. B + B 1 . 
Fig. 26.3. A + B~. Fig. 26.4. B + A~. 
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Fig. 27.1 Fig. 27.2 
Fig. 27.3 Fig. 27.4 
The visual effect becomes more and more complex, and the spatial effect more and more 
complicated if more than two patterns are superposed. 
Some examples are shown in Fig. 28. 
The operation can be carried on, if similarly to Figs 16 and 17, where only one pair of elements 
was used, the final pattern is again taken into pieces. The B + B~ arrangement is taken as an 
example to illustrate this, together with its negative variation (Fig. 29). 
If the filled in and blank parts (Fig. 30.1) are split in the positive pattern, these together with 
their negative variations result in further six patterns (Fig. 30.2-7). 
The same technique can be applied to the A + A~ set, this time more freely in a repeated 
superposition and rotation, as seen in Fig. 31. 
If the number of the components is more and more increased, the results become more and more 
complex (Fig. 32). The basic structure of the following patterns i made up of 8 x 8 = 64 elements. 
Figure 33 shows one part of the above pattern doubled and superposed in different ways (rotated 
and slid along). 
In the previous examples all the sets of operations though in rough outlines, could be logically 
followed. 
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Fig. 28.1 
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Fig. 28.2 
Fig. 28.3 Fig. 28.4 
Fig. 28.5 Fig. 28.6 
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Fig. 29.1 Fig. 29.2 
Fig. 30.1 Fig. 30.2 Fig. 30.3 
Fig. 30.4 
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Fig. 30.5 
Fig. 30.6 Fig. 30.7 
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Fig. 31.1 Fig. 31.2 
Fig. 31.3 Fig. 31.4 
Fig. 31.5 Fig. 31.6 
From geometrical rigor to visual experience 947 
Fig. 31.7 Fig. 31.8 
Fig. 31.9 Fig. 31.10 
Fig. 31.11 Fig. 31.12 
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Fig. 32.1 
Fig. 32.3 
Fig. 32.2 
Fig. 32.4 
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Fig. 33.1 Fig. 33.2 
Fig. 33.3 Fig. 33.4 
Finally I would like to point out how the results of objective operations can be resolved and 
made more complex in a way that is hard, or almost impossible, to be logically followed. In other 
words: how objective compositions, including symmetric basi  situations, through the succession 
of superposed operations--maintaining their inner compositional order--can turn into specifically 
individual creative programmes. Figures 34-37 illustrate this. 
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Fig. 34.1 Fig. 34.2 
Fig. 34.3 Fig. 34.4 
Fig. 34.5 Fig. 34.6 
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Fig. 35.1 
Fig. 35.2 
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Fig. 36.1 
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Fig. 36.3 Fig. 36.4 
Fig. 36.5 Fig. 36.6 
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Fig. 37 
